Introduction {#sec1-1}
============

There are 52,715 Bachelor of Medicine and Bachelor of Surgery (MBBS) seats across 412 medical colleges in India.\[[@ref1]\] And, more than 10 times are the numbers of applicants eyeing for entry to this coveted field. There is usually a selection bias such that those who are intelligent have high levels of personal drive and demands from self usually enter medical schools. Most are multitalented and scientifically curious. Many are perfectionists and may get restless with underperformance and even impatient with underperformers. All these behavioral characteristics and many more factors interact with the learning environment and individual expectation to finally pave a way for current performance levels and future career choices.\[[@ref2]\]

The High-Level Expert Group report has recommended a steep increase in medical colleges and medical seats in India.\[[@ref3]\] While the Medical Council of India ensures staff adequacy and recommends academic medical curriculum, there is little focus on mental health problems of medical undergraduates, postgraduates, or teachers.\[[@ref1]\]

The current medical education system has become a rat-race due to cut-throat competition and peer pressure threatening mental health of medical students. Doctors and health care workers are exposed to the occupational hazards manifesting as psychiatric and psychological symptoms.\[[@ref4][@ref5]\] That medical students can and do suffer from "occupational" mental disorders is a concept yet to get wide acceptance.

Burnout is a relatively modern concept which was first used by Freudenberger in 1974 to describe a state of exhaustion (most often emotional and mental) different from depression observed among volunteer workers.\[[@ref6]\] Demerouti *et al*. have developed and validated the Oldenburg Burnout Inventory (OLBI) which measures burnout across two dimensions -- exhaustion and disengagement.\[[@ref7]\]

There are few Asian studies comprehensively evaluating depression, stress and burnout in medical students, especially in a longitudinal way in India. Furthermore, there is a lack of evidence of personality interacting with medical education to predispose psychological morbidities in medical students. The current study was undertaken to study these in detail.

Materials and Methods {#sec1-2}
=====================

This was a longitudinal study conducted at a premiere Medical College of India. A self-administered semi-structured anonymized questionnaire was given to all the 1^st^ year medical students (*n* = 197, universal sampling) at the beginning of their 1^st^ year MBBS to assess for depression using Major Depression Inventory stress using Cohen\'s Perceived Stress Scale-10 and burnout using OLBI.\[[@ref7][@ref8][@ref9][@ref10][@ref11]\] Although these scales are originally from Western countries, they have been widely used across various other countries including India.\[[@ref12][@ref13]\] Furthermore, there is a dearth of widely used indigenous psychometric scales tailor-made for Indian population.\[[@ref14]\] A period of 1 year was allowed to pass where the students underwent their usual curriculum and exams. Thereafter, the same questionnaire with same tools was repeated after 1 year to assess the change over the 1^st^ year of medical education. A risk profile questionnaire was concomitantly used which included measurement of sociodemographic profile and personality using the big five personality scale. This scale measured personality across five dimensions, namely, openness (inventive/curious vs. consistent/cautious), conscientiousness (efficient/organized vs. easy-going/careless), sociability (outgoing/energetic vs. solitary/reserved), agreeableness (friendly/compassionate vs. cold/unkind), and Adjustment (sensitive/nervous vs. secure/confident).\[[@ref15]\] This is a checklist of 25 attributes each of which is be marked on a visual analog scale of 1--5. A composite score is then calculated against each of the five personality attributes.

It was explained to all students that the completion of the questionnaires was voluntary, that the answers were confidential, that anonymity would be assured and that the results would be used for student welfare policies and better academic planning. Institutional Ethical Committee approval was obtained before the start of the study. Statistical analysis was done using SPSS Version 17.0 (SPSS Inc. Released 2008. SPSS Statistics for Windows, Version 17.0. Chicago: SPSS Inc.). Proportions were compared using Chi-square test or Fischer exact test. Mean scores were compared using independent *t*-tests. The Shapiro--Wilk test gave *P* \< 0.05 for all the personality norm scores indicating that these are not normally distributed. Hence, correlations of personality scores were calculated using Spearman\'s rho test.

Results {#sec1-3}
=======

At the start of medical education, 160 students (out of 197) returned completely filled questionnaires giving a response rate of 81.2%. At follow-up after 1 year, 134 completed questionnaires were received giving the response rate of 68%. The age, gender, and socioeconomic status distribution were similar at both baseline and follow-up.

Preexisting depression was reported by 8.75% students at baseline. This proportion increased to 22.58% indicating an almost 3-fold increase in depression tendencies developing over 1^st^ year of medical college (*P* \< 0.001). The depression score increased from a mean 9.19 at baseline to 12.69 at follow-up (*P* \< 0.01) \[[Figure 1](#F1){ref-type="fig"}\]. Similarly, stress scores also increased significantly (*P* \< 0.01) \[[Figure 2](#F2){ref-type="fig"}\]. The exhaustion dimension of burnout did not show significant change (*P* = 0.26) \[[Figure 3](#F3){ref-type="fig"}\] but the disengagement dimension did witness a significant increase (*P* \< 0.01) \[[Figure 4](#F4){ref-type="fig"}\].
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Personality across five dimensions was investigated as a risk factor for psychological outcomes. Almost 50% students were low adjusters and scored low in openness. Personalities with weak capacity to adjust had a significant positive correlation with depression (*r* = 0.277, *P* \< 0.001) and stress scores (*r* = 0.210, *P* = 0.008). Higher depression scores were seen in those high openness (*P* = 0.002) and high agreeableness (*P* = 0.047). Burnout did not correlate with any of the personality dimensions.

Those with physical medical problems (*n* = 58) reported higher stress (*P* = 0.003) and higher disengagement dimension of burnout than others (*P* = 0.016). Twelve students (7.5%) admitted of pursuing MBBS on parents' insistence against their own interests. These showed higher depression scores (*P* = 0.015).

Various other risk factors studied were gender, hostel dwelling, socioeconomic status, education status of parents, number of attempts at premedical entrance exams, type of exam (i.e., All India Entrance or State Entrance Exams), rural residence, first language in junior college other than English, presence of a doctor in family or close relation. However, none of these were found to be significantly associated with psychological outcomes.

Discussion {#sec1-4}
==========

In this study, depression scores of medical students increased significantly at 1 year follow-up \[[Table 1](#T1){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\]. However, the number of students who reported depression did not change significantly. This implies that students who have a milder tendency for the depressed mood at baseline are likely to suffer an exaggeration at follow-up. This finding is in accordance with Guthrie *et al*. who, in a 5 years prospective study, evaluated 1^st^ year medical students and concluded that those students who were depressed in the beginning were likely to remain so during the training.\[[@ref16]\] Personality traits such as weak adjustment, high openness, and high agreeableness reported higher depression. In addition, those joining MBBS due parental pressure tended to have higher depression scores.

###### 

Patterns of psychological and psychiatric morbidity at baseline and follow-up
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One year of medical education has significantly increased stress in medical students \[[Table 1](#T1){ref-type="table"} and [Figure 2](#F2){ref-type="fig"}\]. Specifically, weak adjusters (*P* = 0.008) and those with physical medical problems (*P* = 0.003) were more associated with stress. This is in sync with many studies which state that there are also many other stressors in medical education like difficulty in adjusting to the new environment, first encounters with human cadaveric dissections, increased scholastic workload, competitive pressure for best academic performance, voluminous information load, change in the language of instruction, ragging, and ill-treatment by seniors and racial discrimination.\[[@ref4][@ref17]\]

The medical students in this study did not show a significant difference in the exhaustion dimension of burnout \[[Table 1](#T1){ref-type="table"} and [Figure 3](#F3){ref-type="fig"}\]. This indicates that the 1^st^ year medical students did not easily tire before going to their classes/practicals or after finishing studies. Also, this suggests that their job demands are not so high that they cannot recover in their off-time. Many studies on physician burnout indicate that interns, residents, and practicing physicians are already tired before going to their work, that they are not able to recover even after their job is over and that their burnout is associated with higher medical errors.\[[@ref18]\] This may be due to the excessive physical demands (e.g., long working hours, irregular breaks, etc.,) and emotional demands (e.g., dealing with patient mortality, relative\'s grief, interpersonal conflicts, etc.). That 1^st^ year students in this study did not get exhausted indicates that they are still vigorous and motivated in learning and are not yet tired of it.

The disengagement dimension of burnout was, however, significantly increased in the follow-up as compared to baseline \[[Table 1](#T1){ref-type="table"} and [Figure 4](#F4){ref-type="fig"}\]. Disengagement is an indicator of inadequate "job resources." In the case of the 1^st^ year medical students, higher disengagement would translate into suboptimal learning conditions, lower task variety, inadequate feedback, and support from seniors and also inability in making decisions. Also, this may indicate that the students feel a kind of disillusionment toward their studies in general and that they do not find interesting aspects in their routine work, and thus, they stop feeling engaged in what they do. In the further years of MBBS, as the course becomes more demanding and students are exposed to patients (increased job demands); and the learning system not improving much (decreased job resources), the chances of unmasking of the exhaustion and increase in the disengagement is likely.\[[@ref19][@ref20]\]

Gender and hostel dwelling were not associated with psychological outcomes. This is in contrast with the perception that females and hostel dwellers are more prone to stress and psychological problems.\[[@ref21][@ref22]\] However, the duration of the current study is just the initial 1 year. Thus, the higher cumulative duration of staying in hostel in the subsequent years of medical education may unfurl the higher vulnerability of hostel dwellers for psychological problems.

There were 12 students (7.5%) who clearly indicated that they did not seek admission into MBBS themselves but were doing so on their parent\'s insistence. These students showed a significantly higher depression as compared to others. Lack of decision-making power and forced career choices can lead to clinical depression and even suicidal tendencies in these students. They needed to be identified early and counseled along with the entire family.

The presence of a doctor in the family was not shown to be protective or predictive of psychological problems in medical students. A person who knows the nuances of the medical education will be able to guide the students and prepare him/her for the stressful journey. This, however, was not observed in this study. However, in the later years of the medical education and career planning, this might be an important factor to prevent or decrease the psychological stress and the accompanying psychiatric morbidities.

Personality refers to the patterns of thoughts, feelings, and behaviors consistently exhibited by an individual over time that strongly influence our expectations, self-perceptions, values and attitudes, and predicts our reactions to people, problems, and stress.\[[@ref17]\] In this study, personalities with weak capacity to adjust had a significant positive correlation with depression (*r* = 0.277, *P* \< 0.001) and stress scores (*r* = 0.210, *P* = 0.008). We can thus conclude that those students with weaker adjustment personality are more prone to develop psychological problems. This can have important policy implications in that students with weaker adjustment dimension can and should be identified earlier and provided with additional system support to prevent stress and depression. Depression is also seen to be associated with openness (*r* = 0.241, *P* = 0.002) and agreeableness scores (*r* = 0.157, *P* = 0.047). Thus, students who are less adjusting, more open, and more agreeable also are likely to develop depression. Burnout did not correlate with any of the personality dimensions. This reconfirms the concept that burnout arises due to extrinsic job-related factors, namely, high job demands, and lowered job resources and not due to intrinsic student personality characteristics.

Medical students can be considered as a subset of population who are highly motivated, action-oriented achievers, securing high grades before admission to the medical school. Many are perfectionists and may get restless with underperformance and impatient with delayed achievement. They often cannot tolerate feelings of helplessness, dependency and are therefore more prone to stress or incapable of handling it. They also seem to have harsh self-criticism, self-doubt, a feeling of inferiority but high aspirations and rigid standards for themselves.\[[@ref23]\] Medical students have to deal with many specific stressors such as information and input overload, financial dependency and indebtedness, work stress, work relationships, lack of leisure time, and career uncertainties. Many students are for the first time leaving their homes and thus are exposed to a new environment lacking the accustomed familial support. The first time rendezvous with human suffering, death, sexuality issues can be far more intimidating and stressful. The harrowing expanse of premedical entrance studies along with societal expectations and emotional peer pressure push students to the edge of their abilities. All this may cause mental health problems; medical students can thus be considered as a high-risk group for psychological morbidities. After accidents, suicides are the most common cause of death in medical students.\[[@ref5]\]

The response rate of students was 92.9% at baseline and 68% at 1 year follow-up. These are comparable to other similar studies on medical students.\[[@ref24][@ref25][@ref26]\] However, the fact remains that nonresponders might typically have more than expected burden of stress and psychological morbidity, thereby affecting the precision of the study.\[[@ref27]\] Or the distressed students may be less motivated to fill the questionnaire; or that they would be more likely to participate because the topic is relevant to them. All these could lead to a nonresponse bias. Also, it was assumed that since the medium of instruction is English; all students must know English language, and therefore all questionnaires were in English language only. However, there were 56 students having their first language other than English at their 10^th^ grade and 7 such students at the 12^th^ grade. These students might have found it difficult to understand the psychometric questionnaires thereby leading a measurement bias.

Conclusion {#sec1-5}
==========

This follow-up study done at a leading Government Medical College of India has highlighted many important facts about the mental health of medical students. Right from the 1^st^ year of medical education students perceive high-stress levels and have a high risk of depression. Burnout starts to creep at least in the form of disengagement. However, numbers cannot possibly depict the exact picture of what a student experiences. Nonetheless, whatever small amount of data analyzed in this study and available in literature roars the need for medical education planners to put on their thinking caps and plan for interventions to reduce student\'s mental morbidity and avoid burnout. Medical colleges should consider having regular screening of medical students for timely identification of psychological disorders, especially arising due to the education process. Those with high risk-personalities like low adjusters could be identified right from the inception of medical education and given focused evidence-based interventions like counseling to avoid psychological problems. We, as a system, need to realize that medical school is potentially an organization and look into student\'s mental health and accordingly promote a psychologically sound learning and practicing environment. The psychological well-being of medical students needs to be more carefully addressed, and closer attention needs to be paid to the styles of medical teaching that may provoke avoidable distress.
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